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As a first step, we must look at the idea of linear independence.
Consider the set of functions: ) ( , , ) ( , ) ( Usually, the state of the functions can be determined by inspection. In some cases, the following is useful:
Assume the ) (t u j are linearly dependent. Then: In matrix form: 
is also a solution, and conversely every solution of Equation (3) can be represented by an appropriate choice of the constant j c .
(b) The inhomogeneous form of Equation (3) is given by
is a solution to Equation (4), the
is a solution to Equation (4), and conversely, every solution of Equation (4) can be represented by an appropriate choice of the constants in Equation (5).
Existence and Uniqueness Theorem
Under the same condition as above, for every point 0 t in I , and for every set of
, there is one and only one ) (t y to Equation (4) Therefore we have left the characteristic equation
In general, we have n -distinct solutions, 
Apply initial conditions
(2) and (3) So far, we have taken case of (i).
The above outlines the typical case, but there are a number of features we must examine.
(i) Complex roots:
In some cases, the characteristic equation (Equation (7)) has roots that are complex, e.g. are complex for y to be real. 
